In a previous paper, 1) we reported the isolation and structural determination of four new stilbene derivatives, together with seven known resveratrol oligomers from an acetone extract of the bark of Shorea hemsleyana. Further investigation of more polar constituents of an acetone extract, four new Cglucosyl stilbene oligomers, were isolated. In nature, the occurrence of stilbene oligomer glycosides is very rare, especially as C-glycosides. Therefore, the structure of the compounds drew our attention in view of biological activities. [2] [3] [4] [5] In the present paper, we describe the isolation and structural determination of these compounds.
H-
1 H long range COSY (H-H long-range COSY) spectrum, H-7a had a correlation with H-2a (6a), and H-8a with H-10a (14a), respectively. In the correlation spectroscopy involving long range coupling (COLOC) spectra (Jϭ8 Hz) (Fig. 2) , significant correlations were observed between the aromatic carbons on the penta-substituted benzene ring (ring B 2 ) and the methine protons as follows: C-9b/H8a, C-10b/H-7a and C-9b/H-7a. In addition, long-range correlations were observed for C-8b/H-7a, C-8b/H-8a and C7b/H-7a. These results indicate that the resveratrol moiety (ring A 1 -C-7a-C-8a-ring A 2 ) formed a five-membered ring with ring B 2 and C-8b. The 3 J long-range correlation between H-7b and C-2b (6a) indicated that the 4-hydroxyphenyl group (B 1 ) was substituted at C-7b. The E configuration of a double bond was determined by an nuclear Overhauser effect (NOE) between H-7b/H-14b. NOEs observed for H-7a/H10a(14a) and H-7b/H-14b suggested that rings A 1 and A 2   1960 Vol. 48, No. 12 were trans. Therefore the structure of 1, including the relative stereochemistry of the aglycon, was determined to be as shown in Fig. 1 . The aglycone is then ampelopsin D isolated from Ampeloposis brevipedunculata var. hancei. 6) The positions of two glucose moieties were confirmed at C-12a and C-12b in the aglycone by analysis of the COLOC spectrum, as shown in Fig. 2 .
Compound 2 (hemsleyanoside B), a dark brown amorphous powder, showed a positive reaction to the Gibbs reagent. The compound gave an [MϪH] Ϫ ion peak at m/z 777 in negative ion FAB-MS, corresponding to the molecular formula C 40 4 Hz)] on a dihydrofuran ring. These spectral data were similar to those of e-viniferin, except for the disappearance of two aromatic hydrogens on the 1,3-dioxygenated benzene rings caused by the introduction of two glucosyl moieties, indicating that 2 was a C-glucosyl derivative of e-viniferin.
7) The positions of two glucosyl moieties were determined at C-12a and C-12b by the COLOC spectrum (Fig. 3) and by comparison of NMR spectral data with those of e-viniferin. Consequently, the structure of hemsleyanoside B was determined to be 12a,12b-di-C-glucopyranosyl-e-viniferin.
Compound 3 (hemsleyanoside C), a dark brown amorphous powder, showed a positive reaction to the Gibbs reagent. The compound gave an [MϪH] Ϫ ion peak at m/z 1003 in negative ion FAB-MS corresponding to the molecular formula C 54 Table 1 . All protonated carbons were assigned by CH-COSY spectrum. The above results indicated that 3 is a stilbene trimer having two C-glucosyl moieties. In the HH long-range COSY spectrum, an oxymethine proton (H-7a) had a correlation with H-2a(6a). A significant long-range correlation was observed between C-2b (6b)/H-7a and C-10a (14a)/H-8a in the COLOC spectrum (Fig. 4) . These results showed that rings A 1 and B 1 were connected at C-7a and C7b, respectively. Therefore, a plausible partial structure (3A) could be drawn as shown in Fig. 4 . On the other hand, 3 J long-range correlations were observed between C-2a(6a)/H7c, C-1b/H-8c, C-1c/H-8c, C-8c/H-7b, C-8b/H-7c and C2c(6c)/H-7c in the COLOC spectrum, suggesting that ring B 1 , C7b, C8b, C8c, C7c and ring C 1 were connected in this order. Other significant long-range correlations were observed between the quaternary carbons on ring C 2 and the aliphatic methine protons as follows: C-9c/H-7c, C-9c/H-8b, C-10c/H-8b, C-11c/H-7b. In addition, correlations were ob- 88) . Therefore, the glucosyl moiety was attached at the middle of two hydroxyl groups. These results indicated that 3 had a 12-C-glucopyranosyl resveratrol unit (ring C 1 -C7c-C8c-ring C 2 ) which forms a benzocyclopentane ring with the methines C-7b and C-8b. The other partial structure (3B) could then be depicted as in Fig. 4 . The remaining partial structure (3C) which consists of another glucopyranosyl residue and ring B 2 was determined as follows. Considering the chemical shifts of carbons with an oxygen function (d 153.8, 161.0), ring B 2 was regarded as a 1,3-dioxygenated benzene. In the COLOC spectrum, the glucosyl anomeric proton (d 4.71) was correlated to the above carbons, one of which (d 153.8) was further correlated with H-7c on the partial structure of 3B. The 3 J long-range correlations between the aromatic carbon on ring B 2 (C-9b) and two methine protons (H-7b, H-8c) supported the partial structure 3C. The aromatic carbon due to C-10b on ring B 2 was correlated to H-8a, which indicated that the resveratrol moiety (ring A 1 -C7a-C8a-ring A 2 ) formed a dihydrobenzofuran ring with ring B 2 . Thus, the total and planer structure of hemsleyanoside C (3) was composed by connecting the above three partial structures. The relative stereochemistry was substantiated by means of NOE spectrum (Fig. 5 ). An NOE between H-8a/H-2a (6a) showed that the two methine protons (H-7a, 8a) on the dihydrofuran ring were trans. NOEs between H-8b/H-2b (6b) and H-8c/H2c (6c) indicated that both 4-hydroxyphenyl groups and the methine protons (ring B 1 and H-8b; ring C 1 and H-8c) were cis, respectively. In addition, an NOE observed between H8b/H-8c suggested that the configuration of both methine protons were b. The a-configuration of H-8a was also deduced by NOE results between H-8a/H-7b. Consequently, the relative structure of hemsleyanoside C was characterized as 3.
Compound 4 (hemsleyanoside D), a brown amorphous powder, showed positive to the Gibbs reagent and had the molecular formula C 48 Table 1 . In the COLOC spectrum (Fig. 6) , the correlations were observed between C2a (6a)/H-7a, C-14a/H-8a, C-10c/H-8a and C-11c/H-8a, respectively. These results indicated that the resveratrol (ring A 1 -C-7a-C-8a-ring A 2 ) formed a dihydrobenzofuran ring with ring C 2 . On the other hand, the HH long-range COSY correlations observed between H-7b/H-2b (6b) and H-8b/H14b indicated a connection between ring B 1 /C-7b and B 2 /C8b, respectively. The connectivities were further confirmed by the COLOC correlations. In the COLOC spectrum, long range correlations were observed between C-2c (6c)/H-7c, C-8c/H-14c, C-9b/H-8c and C-10b/H-7c. The planar structure of the aglycone could then be depicted as in Fig. 7 . The position of a C-glucosyl residue was determined at C-12b as follows. A quaternary carbon (d 111.1) on which the C-glucosyl residue was substituted caused a long-range correlation with H-14b in the COLOC spectrum. The relative stereochemistry of 4 was characterized by the results of NOE experiments (Fig. 7) . The NOE interactions between H-2a (6a)/H-8a, H-8a/H-8b, H-8b/H-2b (6b) and H-8a/H-2b (6b) indicated that ring A 1 , H-8a, H-8b and ring B 1 are in the same orientation. On the basis of NOE results [H-2c (6c)/H8c, H-7b/H-8c], the relative configuration of 4 was determined to be as shown in Fig. 7 . The aglycone, except the absolute structure, was the same as stenophyllol B isolated from the roots of Sophora stenophylla.
8) The absolute streochemisty of all compounds has not been determined yet. To the best of our knowledge, this occurrence of C-glycosylated stilbene oligomers is the first instance from nature.
Experimental
1 H-and 13 C-NMR spectra were recorded on JNM EX-400 (JEOL) spectrometers. Chemical shifts are shown as d-values, with tetramethylsilane (TMS) as the internal reference. Peak multiplicities are quoted in Hz. Negative ion FAB-MS was measured on a JMS-DX-300 spectrometer equipped with a JMA 3500 data analysis system (JEOL). UV spectra were recorded on a UV-2200 spectrometer (Shimadzu), optical rotations on a P-1020 (JASCO) polarimeter. Silica gel 60 (70-230 mesh, Merck), Chromatorex (100-200 mesh, Fuji) and Sephadex LH-20 (Pharmacia) were used for column chromatography; Silica gel 60H (Merck) was used for vacuum liquid chromatography (VLC); Kiesel-gel 60F 254 (Merck) was used for analytical and preparative TLC.
Extraction and Isolation of Compounds (1-4)
The bark of Shorea hemsleyana (1 kg) collected in Indonesia in Oct. 1997 was air-dried, powdered and extracted successively with acetone (3 lϫ3), MeOH (3 lϫ3) and 70% MeOH (3 lϫ3) at room temperature. A part (40 g) of the acetone extract (47 g) was chromatographed on Si gel (800 g) and eluted with CHCl 3 -MeOH mixtures to divide it into 34 fractions (fr. C-NMR spectral data are listed in Table 1 .
